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7. Scope?— Minimum performance criteria for service brake systems, 
emergency stopping systems, and parking systems for off-highway, 
rubber tired front end loaders and dozers are discussed in this SAE 
Recommended Practice. 

2. Purpose 

2.1 To define minimum brake system performance for in service 
vehicles. 

2.2 To provide test criteria by which vehicle brake system compli- 
ance; may be verified, 

3. Brake Systems 

• 3.1 Service Brake System— The primary brake system used for stop- 
ping the vehicle. 

3.2 Emergency Stopping System— The system used for stopping a 
vehicle in the event of any single failure in the service brake system. 

3.3 Parking System— A system to hold a stopped vehicle in a sta- 
tionary position. 

■v 3.4 Common Components— The above brake systems may use com- 
mon components. 

4. Brake System Performance 

4.1 Service Brakes ■-■ 

4.1.1 Stopping Performance— The service brake system when tested 
in accordance with paragraph 6 shall stop the vehicle within the dis- 
tance specified in Table i. 

r 4.1.2 System Recovery— All service braking ' systems shall have the 
capability to deliver 70% of full braking capacity to the brakes when 
applied at the rate of three applications per minute with the engine at 
maximum governed rpm. 

4.1.3 Warning Device— The service braking system using stored en- 
ergy shall be equipped with a warning device which actuates when 
system energy drops below 50% of the manufacturer's specified maxi- 
mum operating energy level. The device shall be readily visible and/or 
audible to the operator, and provide a continuous Warning. Gages in- 
dicating pressure or vacuum shall not be acceptable to meet these 
requirements. 

4.2 Emergency Stopping System— All vehicles shall be equipped 
with an emergency stopping system. 

4.2.1 Stopping Performance— The emergency stopping system when 
tested in accordance with paragraph 6 shall stop the vehicle within the 
distance specified in Table 1. 

4.2.2 Emergency Brake Application— The emergency system shall 
be capable of being applied manually by a person seated in the driver's 
seat. The system shall be arranged so that it cannot be released from 
the driver's seat after any application unless immediate reapplication 
can be made from the driver's seat to stop the vehicle or combination 
of vehicles. 



4,2.2.1 In addition to the manual control, the emergency stopping 
system may also be applied automatically. If an automatic emergency 
stopping system is used, the automatic application shall occur after a 
warning device is actuated. 

4.3 Parking Systems-All vehicles shall be equipped with a parking 
system. ... 

4.3.1 Parking System; Performance— The parking system shall have 
capability equivalent to holding the vehicle stationary on a 15% dry 
swept concrete grade under all conditions of loading up to the manu- 
facturer's gross vehicle sweight rating. 

4.3.2 Remain AppEiEp^-The parking system when applied shall re- 
main in ihe applied position in compliance with paragraph 4.3.1 despite 
any contraction of the brake parts, exhaustion of the source of energy, 
or leakage of any kind;- 

5. Failure of Parish Failure or malfunction of any one part in either 
the emergency stopping 'system or the service brake system shall not 
leave the vehicle without an operative system capable of bringing the 
vehicle to a controlled stop on a surface as described in paragraph 6.1.1 
with the manufacturer's rated gross vehicle weight and from the maxi- 
mum vehicle speed. Rolling resistance and other parasitic losses shall 
not be considered adequate to meet this requirement. 

6. Brake Test Criteria^ 

6.1 Facilities and Instrumentation— The testing agency shall be re- 
sponsible for providing the following: 

6.1.1 The test' course shall consist of a clean swept, level, dry concrete 
or other specified surface of adequate length to conduct the test. The 
approach will be of sufficient length, smoothnesSj and uniformity or 
grade to assure stabilized travel speed of the vehicle. The braking sur- 
face shall not have over 1% grade in the direction of travel, or no more 
than 3% grade at right angles to the direction of travel. 

6.1.2 An instrument to measure the stopping distance with an accu- 
racy of ±1%. 



TABLE 1— PERFORMANCE REQUIREMENTS 



Yohtcio 
Weight, lb 


Service Brake Max 

Stopping Distance, 

ft from 15 mph 


Emergency Stopping System 

Max Stopping Distance, 

ft from 15 mph 


Up to 36,000 
Over 36,000 to 70,000 
Over 70,000 to 140,000 
Over 140,000 to 280,000 
Over 280,000 


28 
37 

45 
53 
65 


84 
111 
135 
159 
195 
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6.1.3 A means to mark the test course at the point when the brake 
control is moved and when the vehicle comes to a complete stop. 

6.1.4 A means to measure the test speed with an accuracy of ±5% of 
actual speed. 

6.1.5 A means for weighing the vehicle with an accuracy of ±2^%. 

6.1.6 A means for measuring the braking system energy level. 
6.2 Test Requirements 

6.2.1 All tests shall be conducted with the brake system at the vehi- 
cle's fully charged system energy level. 

6.2.2 Test vehicle shall be at the manufacturer's rated empty vehicle 
weight rating and distribution. The bucket on loaders to be in the SAE 



carry position. On dozers, the lowest part of the cutting edge shall be 
18 in. above the test surface. 

6.2.3 Stopping distance shall be measured in feet from the instant the 
brake control is applied. 

6.2.4 Stopping tests shall be conducted from a vehicle speed of not 
less than 15 mph, 

6.2.5 Brake tests shall be conducted with the transmission in the gear 
commensurate with the 15 mph speed, 

6.2.6 Auxiliary retarders shall not be used in the tests unless the re- 
tarder is simultaneously actuated by the applicable brake system 
Control. 



